INTRODUCTION
Sea Power 21 doctrine calls for projecting U.S. military power from sea-based command platforms far into any future battle space, thus maintaining reduced personnel, equipment and logistical footprints ashore. As part of this doctrine, the U.S. Marine Corps is developing capabilities to deploy and support combat troops for short-duration, high-maneuver missions, often deep within enemy territory and far from shore. 1 Included in this capability is the use of company-size (150 men) raiding parties from special operations capable Marine Expeditionary Units [MEU (SOC)]for forays extending up to 400 miles from their over-the-horizon support units. 2 Providing casualty evacuation (CASEVAC) in this emerging combat environment presents special problems. Small mobile units operating at increased distances from rear areas or seabased platforms likely will not have the support of a Level 1B treatment facility, such as a battalion aid station. With combat elements positioned so far forward, ground evacuation is impractical given the extended time such transport would take. At such distances, even evacuation by available air assets -such as the CH-53 Sea Stallion and its variants, and the CH-46 Sea Knight and its variants -would be well outside the "Golden Hour" by which time trauma experts agree severely injured patients must receive some form of advanced lifesaving intervention. 2, 3 The multi-service Committee on Tactical Combat Casualty Care has determined such highly mobile battle tactics as special operations require a means of providing intermediate to advanced casualty care during prolonged CASEVAC transportation. Needed is a specially-equipped aeromedical asset manned by a corpsman with appropriate critical care skill levels to provide the necessary interventions to stabilize severely wounded, injured or ill Marines for prolonged transport. 4 While such a capability does not currently exist for the Marine Corps, the 24 th MEU (SOC) has designated a CH-53 Sea Stallion as a long-range CASEVAC platform to provide advanced trauma life support (ATLS) for up to 16 wounded Marines. 2, 3 This platform, however, currently cannot be supported with existing material and personnel resources.
To address this deficiency, the 24 th MEU (SOC) had drafted and submitted a Universal Needs Statement (UNS) to the Marine Corps Combat Development Command. 2 It is the objective of the current study to conduct an empirical assessment of the clinical requirements needed to support the type of CASEVAC mission identified in this UNS.
METHOD CASEVAC Aircraft
Before the clinical requirements could be assessed, the type of aircraft available for CASEVAC missions and their capabilities and limitations had to be reviewed. An aircraft's noise and vibration levels, interior space restrictions, and flight speed have a direct impact on the selection of equipment used on board, as well as the skill levels required by the corpsman manning the asset.
The Marine Corps does not have dedicated casualty evacuation aircraft. Those aircraft available for CASEVAC missions are assigned on an as-needed or "lifts of opportunity" basis. For this study, four types of Marine Corps aircraft were deemed available for future CASEVAC missions -two variants of the CH53, the CH46E, and the tilt-rotor MV-22 Osprey, still in development. The capabilities of these aircraft are described in Table 1 . The newest of these, the MV-22 Osprey tilt rotor aircraft is being developed to replaced the older CH53s and CH-46s in multiple combat operational roles. Depending on configuration, the MV-22 can hold 24 seats or 12 litters, the CH-53D Sea Stallion and CH-53E Super Stallion can hold 55 seats or 24 litters, and the CH-46E can hold 14 seats or 15 litters.
Only the Osprey and the Super Stallion have in-flight refueling capabilities and, thus, the capability of extending their maximum flight ranges of 515 nautical miles and 540 nautical miles, respectively. This makes those two aircraft the most likely candidates for use in long-range missions broaching the maximum penetration distance of 400 miles described in the UNS.
All four of the Marine Corps aircraft identified above are unpressurized. Only the MV-22 has an on-board oxygen generating system for crew use. Noise levels vary in all of the aircraft due to conditions such as engine size and speed, rotors, pressure altitude, and station location. Noise levels are unacceptable for unprotected personnel.
Patients are positioned along the outboard side of the aircraft. Litter stanchions are configured along the outboard side so that the litters are against the fuselage wall. Patients with monitoring equipment or treatment devices may necessitate the litter position above them remain empty.
Though the Osprey has nearly twice the speed of the other three aircraft, the averaged maximum air speeds of the Sea Knight and Sea Stallion were used in this study to compute the transit time from casualty pick-up in the field to delivery to a medical facility, usually aboard a casualty receiving and treatment ship offshore. An average length of stay aboard the CASEVAC aircraft of 4 hours for the maximum 400-mile distance identified in the UNS was arrived at to allow for headwinds that might slow the CASEVAC aircraft and prolong flight time.
This long transport time, along with the severe limitations on treatment created by the environmental factors within the aircraft, contributed to selecting which life-sustaining skills should be expected of the CASEVAC medical crew.
Clinical Requirements
The Naval Health Research Center (NHRC) method of modeling medical supply requirements has been used to establish and/or review Authorized Medical Allowance Lists for various levels of care in the Navy and the Marine Corps. 5 It involves a four-step process that begins with the identification of likely patient types to be encountered, including combat wounds, nonbattle injuries, and illnesses. Patient conditions (PCs) found in the Joint Readiness Clinical Advisory Board (JRCAB) treatment briefs were used for this purpose. One hundred and ninety-nine PCs were identified as those most likely to be encountered by a CASEVAC medical crew (see Appendix A). For modeling purposes, these JRCAB PCs were distributed into 31 generic patient types divided into three categories -trauma, environmental injury, and illness (see Appendix B).
The underlying probability of the selected JRCAB PCs occurring in a given battle was determined by running a patient stream containing the PCs through the NHRC Estimating Supplies Program, using a combined East-West battle scenario incorporating a Northeast Asia Heavy Battle Intensity and Southwest Asia Heavy Battle Intensity. Once the probability of the individual PCs was determined, the underlying probability for each of the generic CASEVAC patient types was calculated. The generic patient types and their probabilities are seen in Table 2 . 
Once the generic patient types were identified, generic treatment briefs based on the JRCAB treatment guidelines were written for each one. Each brief included a description of the patient's injuries or illness, clinical condition including vital signs, and the required medical tasks to be performed to treat each patient type. These generic treatment briefs can be found in Appendix C.
A brief profile was created for each generic patient type. The task profiles include the unique clinical interventions required by each patient type, and establish a systematic sequence of clinical tasks to be performed by the attending corpsmen. Forty-nine clinical tasks were identified (Table 3) . These clinical tasks were compared with the 12 major categories of clinical skills recommended for CASEVAC care by the multi-service Committee on Tactical Combat Casualty Care and found to encompass all skill categories. 
RESULTS
Once the task profiles were completed, the medical supplies needed to perform the tasks were assigned. These task-supply relationships established the clinical requirement for each medical item in the proposed CASEVAC medical supply block. Finally, a patient stream of 16 patients was run against the supply set to yield the final quantities for each supply item. Tables 4  through 6 show the supplies and equipment proposed for the CASEVAC asset. The amount of supplies indicated would be for a full load-out mission in which the maximum number of patients (16) may be encountered, such as accompanying a deep penetration raid with an MEU (SOC). However, the actual amount of supplies carried aboard the CASEVAC aircraft is expected to vary according to mission requirements. A CASEVAC mission to pick up 2 wounded Marines, for instance, would not require CASEVAC corpsmen to load all 16 litters and 4 spine boards. Equipment choices, such as the vitals monitor, Autovent ventilator, and infusion pump, also allow for two litter positions to be set up as critical care beds.
DISCUSSION AND CONCLUSIONS

Aeromedical Considerations
Special consideration has to be given to choosing medical equipment for use in aircraft. Heavy vibration, noise, and changing atmospheric pressure can adversely affect some medical equipment and tasks. [6] [7] [8] In addition, some electronic equipment can interfere with aircraft avionics, creating a safety hazard. In choosing equipment for CASEVAC aircraft, careful consideration was given to selecting items that were air transport certified.
For instance, not all automated external defibrillators (AED) can be used in aircraft. However, the Heartstream Forerunner series of AEDs is approved for use aboard both commercial and U.S. Air Force aircraft. In particular, the Heartstream FR2 AED (NSN 6515-01-479-4272) recommended by this study has been approved for use aboard rotary aircraft. 9, 10 The Propaq 206 Encore vital signs patient monitor (NSN 6515-01-432-2711) recommended in this study also received an Air Force airworthiness rating after extensive testing, and is authorized for use aboard all Air Force aircraft. 11 Cramped aircraft fuselages make gravity drainage of intravenous (IV) bags unreliable. Pressure changes at different altitudes also make air-bladder IV infusers unreliable. Therefore, electronic infuser pumps are recommended for aeromedical transport. 6 The Power Infuser M100B-3A (NSN 6515-0-149-95112) recommended in this study was specifically designed for administering crystalloid and colloid fluids in medical evacuation helicopters, and was granted fleetwide airworthiness certification by the U.S. Army in 2002. 12 Pressure changes at altitude also affect the use of inflatable Military Antishock Trousers (MAST), commonly used in the military for stabilization of pelvic fractures. Therefore, this study recommends replacing MAST with the new Pelvic Sling (NSN 6515-01-509-6866), recently introduced to the nation's military stocks. The Pelvic Sling has been shown in studies sponsored by the Office of Naval Research to effectively stabilize pelvic ring fractures, and is easier and quicker to apply than MAST. The device is also significantly smaller and lighter than MAST, saving a significant amount of weight and cubic volume. 13 Many of the casualties encountered by CASEVAC crews will require ventilation en route. While bag mask resuscitators can be utilized in the short term, long duration flights will require some form of automatic ventilator. The logistics and training tail of portable ventilators makes their use for CASEVAC impractical. However, several gas and/or battery-powered automatic resuscitators on the market are designed to be used by rescue teams with basic life support-level skills. The Autovent 3000 (NSN 6515-01-451-2320) is already used by Navy corpsmen and has widespread use in civilian and military aeromedical transport services, including Navy aeromedical transport.
14 It can also be adapted for use with an in-line volumetric spirometer, manometer, and capnograph to assure proper ventilations at a glance, an important consideration in an aircraft where vibration and poor lighting can make verifying proper chest rise difficult. 15 This study recognizes the danger inherent with carrying compressed oxygen aboard aircraft operating in combat environments. An oxygen tank struck by a bullet or shrapnel can turn into a deadly missile or bomb. However, severely injured persons with hemorrhage-induced perfusion deficit are at great risk of hypoxia in flight. 6, 8 Therefore, this study included oxygen tanks and related apparatus in its proposed equipment list for use at the discretion of the aircraft commander. At some future date, if the Marine Corps incorporates dedicated CASEVAC aircraft into its aircraft wings, consideration should be given to installing oxygen generators in the patient compartments similar to those installed in the Army's new UH-60Q MEDEVAC helicopter.
Flight Crew Considerations
The composition of medical flight crews varies throughout the medical response field. In civilian emergency medical services, air ambulances are usually staffed by a 2-person crew composed of a flight nurse experienced in emergency and critical care, and one of the following: a flight surgeon, another flight nurse, a respiratory therapist, or a critical care paramedic. No studies have been made on whether one crew composition provides better medical outcomes than another. 16 In all cases, however, the medical personnel are flight certified.
Unlike the Marine Corps, the Army's larger number of air assets allows it to maintain dedicated combat CASEVAC aircraft. These are usually a variant of the UH-60 Blackhawk manned by a crew of 4 -2 pilots, a crew chief, and a 91W medic. The skill level of the medic varies, with a minimal standard of basic emergency medical technician level with some additional medical skill sets, though many senior Army flight medics obtain paramedic-level certification. All are flight crew certified. 17 The CASEVAC variant of the UH-60 is capable of carrying 6 litter patients. Several types of Navy medical personnel have the training to perform a large number of the clinical tasks identified by this study, and can be trained to perform the remaining tasks with competence. However, only one of these already possesses a substantial degree of the required medical skills along with flight-crew training and certification -the search and rescue medical technician (HM-8401), also known as the SAR corpsman. 14, 18 Senior SAR corpsmen acquire paramedic-level medical skills; however, additional training will be necessary to fill remaining skills deficits. As part of their career training, SAR corpsmean also attend Field Medical Service School and survival, evasion, and recovery training, thus acquiring combat, survival, and field craft skills useful in hostile territory. 18 Therefore, a combat casualty transport team of 2 advanced-level SAR corpsman is recommended for this CASEVAC asset.
Equipment Transportation Considerations
The amount of equipment recommended by this study weighs 376 pounds and fills nearly 37 cubic feet. Placing it aboard a dedicated CASEVAC aircraft would be of little concern, but loading and off-loading this amount from a "lift of opportunity" aircraft could consume valuable time and manpower. Configuring the supplies aboard an aircraft cargo pallet(s) could reduce loading and offloading time and manpower requirements. Maryland-based ARINC Engineering Services LLC produces the ARINC Aeromedical Pallet System (AAPS) based on the 463L standard aircraft cargo pallet that is designed to quickly convert any cargo airplane or any helicopter using the Helicopter Internal Cargo Handling System into a medical evacuation aircraft in about 20 minutes. The AAPS pallets come in 4 configurations, including 2 bearing stacked litters. 19 Consideration should be given to evaluating the AAPS or any other similar system for possible use in Marine Corps CASEVAC aircraft. 033 Strains and sprains sacroiliac region severe -non-ambulatory 037 Burn thermal partial thickness head and neck greater than 5% but less than 10% of total body area and/or eye involvement 039 Burn thermal full thickness head and neck greater than 5% but less than 10% of total body area with eye involvement 040 Burn thermal full thickness head and neck less than 5% of total body area and no eye involvement 152 Burn thermal partial thickness lower extremities and genitalia greater than 30% but less than 40% of total body area involved 153 Burn thermal partial thickness lower extremity and genitalia greater than 15% but less than 30% of total body area involved 154 Burn thermal full thickness lower extremities and genitalia greater than 30% but less than 40% of total body area involved 155 Burn thermal full thickness lower extremity and genitalia greater than 15% but less than 30% of total body area involved 
CASEVAC Treatment Profiles
SPINAL INJURIES
Patient presents with closed or open injury to the spine, with back or neck pain. Forty-five percent will present with weakness or paralysis of the limbs, and mild to moderate respiratory distress. Pulse and blood pressure remain stable in most, though 15% may experience tachycardia. All will have cervical collars applied; all should be secured to spine boards as soon as possible. Thirty% will require airways, including intubation and ventilation with oxygen . Fifteen% will require a cricothyroidotomy to secure the airway. IVs will be required in 45% and nasogastric intubation in 30%. Foley catheterization needed in 75%. Reinforce dressings as needed. Seventy-five% will require pain medications.
CLOSED HEAD INJURY
Patient presents with cerebral concussion, closed, with or without skull fracture or intracranial hematoma and unconsciousness of up to 24 hours (90%). Blood pressure remains stable in 70%; the remainder will be hypertensive with bradycardia and shallow or irregular breathing. Sixty% respond only to pain, 20% to vocal stimuli. Ten% will be conscious but dazed or disoriented. Hearing loss with bleeding from affected ear possible. All will have head and neck stabilized with cervical collar; 100% will also need additional Cspine precautions including spine board, with the head elevated 15-30 degrees. Ninety% will need oral airway or intubation, with 20% requiring assisted ventilation but not hyperventilation. Start or maintain IV in 90%. Foley catheters in 70%, and oral gastric tubes in 60%. Seizure precautions should be taken in 100%.
OPEN HEAD WOUND: SIMPLE
Patient presents with deep laceration or avulsion of scalp, with moderate blood loss, and no loss of consciousness. Vital signs remain normal, and patient is awake and oriented. Head wound is dressed and cervical collar applied in 100%. Stabilize C-spine as needed. Start or maintain IV in 100%. Provide pain meds and reinforce dressings as needed.
OPEN HEAD WOUND: COMPLEX
Patient presents with single or multiple wounds to the head, with some fracturing and penetration of the skull, with moderate bleeding and possible eye injuries. Thirty percent will present as conscious but confused; the remainder will be comatose and respond only to painful stimuli. Eighty percent will experience tachycardia and be hypotensive. Respiration in 80% will be shallow and/or rapid, with moderate distress. Wounds will be dressed and cervical collar applied in 100%. Additional C-spine stabilization with spine board is needed in 100%. Elevate head 15-30 degrees in 30%. Start or maintain IV in 100%, with IV x 2 in 40%. Sixty percent will require intubation, with some requiring manual or mechanical ventilation. Foley catheterization in 70%, and oral or nasal gastric intubation in 70%. Place eye shield if needed, and reinforce dressings as required. Seizure precautions should be taken in 100%.
FACE & THROAT INJURIES
Patient presents with single or multiple injuries to the face and/or throat. Seventy percent will suffer facial fractures; 48% will involve lacerations or penetrating facial or neck wounds with moderate to severe hemorrhaging. All will be conscious and oriented. Wounds will be dressed and cervical collars applied to 100%. Forty percent will be hypotensive with tachycardia. Up to 60% will experience moderate to severe respiratory distress requiring airway maintenance, with a small percentage of those requiring a cricothyroidotomy to clear their airway. Additional C-spine precautions for all, including backboards. IVs in 90%. Reinforce dressings as needed.
BURNS
Patients will present conscious, alert and oriented, but in severe pain from partial or full thickness burns up to 40% BSA. A small percentage will be litter patients. Approximately 30% of the patients will experience tachycardia and/or respiratory distress, with 14% requiring intubation and oxygen. Ninety percent will require IVs, 26% Foley catheterization, and 14% nasogastric intubation. Clean and dress or reinforce dressings on all burns, using water gel dressings on white phosphorus burns. Provide pain medications as required.
SIMPLE PENETRATING WOUNDS
Patient presents with single or multiple penetrating wounds to the extremities or buttocks with minimal to moderate bleeding, without fractures or other complications. All will be conscious, with one third presenting as litter patients. Less than 20% will be slightly tachycardic and/or hypotensive. Half will require IV. Wounds will be dressed, but may require additional hemorrhage control, reinforcement, or splinting. Pain medications as needed.
WOUNDS WITH FRACTURES
Patients will present with open wounds of the extremities from blast effects, penetrating weapons or crush effects, with moderate to severe damage to the bones and cartilage. Sixty percent will suffer moderate to severe bleeding. Sixty-five percent will be litter patients. Approximately 30% will be hypotensive and/or experiencing tachycardia. Wounds should be dressed but may require additional control of hemorrhaging, including tourniquets and reinforcement of dressings. Splint or use sling and swathe as necessary. IV in 80%, with 25% requiring two IVs. Pain meds in all cases.
CLOSED FRACTURES
Patient presents conscious and alert but in pain from closed injury to the extremities, shoulder girdle, or ribs. Obvious deformity will be seen in 25% of the injuries; the rest will present only pain and/or swelling. Forty percent will be litter patients. Fifteen percent will be hypotensive and experiencing tachycardia, and will require one or two IVs. Sling and swath for shoulder and rib injuries. Splint arm and hand injuries, plus sling and swath if possible. Splint minor leg injuries; traction splint for femur fractures. Pain medications as needed.
CLOSED FRACTURE, PELVIC
Litter patient presents with severe pelvic pain and tense abdomen. Those with displaced fractures will be apprehensive with shallow respirations, tachycardia and decreasing blood pressure. Establish two IVs and place patient in pelvic sling, spine immobilization and nasogastric intubation. Those without displaced fractures will only require spine board immobilization and one IV. Pain medication as needed for all.
SUPERFICIAL CHEST WOUND
Ambulatory patient presents with open wound to the anterior or posterior thorax with minimal to moderate hemorrhaging. Vital signs are stable. Wound may require debridement if not performed in the field. Otherwise, wound will be cleaned and dressed, requiring only reinforcement of dressings. Establish or maintain IV in those with moderate bleeding. Administer pain medications as needed.
CHEST & ABDOMEN WOUNDS WITH PNEUMOTHORAX
Litter patient presents with moderate to severe respiratory distress secondary to closed (blast, crush) injury or multiple penetrating wounds to the thorax and abdomen. Patient will be alert but apprehensive, with tachycardia and unstable blood pressure. Breathing is rapid and shallow, with diminished breath sounds on one side. Decompress affected side of chest and administer oxygen, intubating if necessary. IVs in 100%. Pain medications as needed. Dress open wounds or reinforce dressings as required.
ABDOMINAL AND GENITALIA WOUNDS
Patients will present with complaint of pain, tenderness and/or distension in the abdominal or genital region from open, penetrating or crushing wounds. Eighty% will be litter patients. Thirty-five percent will suffer moderate to severe hemorrhage. All patients will be alert and oriented, with 40% experiencing agitation or apprehension. Seventy percent will experience moderate to severe tachycardia and hypotension, and respirations will be rapid and shallow in 40%. IVs will be required for 90%, with half of those needing two lines. Control hemorrhage and dress wounds, or reinforce bandages on wounds already dressed. Nasogastric tubes in 60% and Foley catheters in 40%. Pain medication as needed.
ABDOMINAL WOUND WITH EXTREMITY FRACTURE
Litter patient presents with multiple injury penetrating wounds to the abdomen and extremities, complicated by fractures of the limbs or pelvis. Patient will be alert and agitated or apprehensive, with moderate to severe tachycardia and hypotension. Place two IVs, a nasogastric tube and Foley catheter in all. Control hemorrhage, dress wounds or reinforce dressings, and splint fractures. Pain medications as needed.
ABDOMINAL WOUND WITH PELVIC FRACTURE
Litter patient presents with multiple penetrating wounds to the abdomen with fractures of the pelvic bone and accompanying organ damage. Abdomen is tense, tender and possibly distended. Respirations are rapid and shallow, with moderate tachycardia and hypotension. Place two IVs and nasogastric tube. Dress wounds or reinforce bandages. Stabilize pelvis with pelvic sling and spine board. Pain medications as required.
CHEST AND ADOMINAL WOUNDS
Litter patient presents unconscious with multiple penetrating wounds to chest and abdomen, with extensive damage to internal organs. Vital signs are unstable with tachycardia and dropping BP unresponsive to fluid resuscitation. Respirations are shallow, rapid, and distressed. Stomach is rigid and distended. Establish/maintain patent airway and two IVs. Dress wounds or reinforce bandages. Patient is expectant. Morphine or sedation for comfort.
ABDOMINAL CRUSH INJURIES
Litter patient presents with tender, distended, or tense abdomen from a crush or blunt force injury with probable damage to the liver or spleen. Patient's vitals will range from mild tachycardia and hypotension to severe hypotension with heart rate greater than 140. Those with acute injury will be apprehensive, with shallow respirations. IVs in all, with two lines and nasogastric intubation for the most severely injured. Cspine immobilization and pain medication as needed.
COLD INJURIES (EXTREMITIES)
Patient presents complaining of cold, pain and/or numbness of the feet or hands. Fifty percent will be litter patients. Trench foot patients will present with white, hydrotic "dish-pan" appearance of the feet, with vesicle formation and maceration in severe cases. Frostbite patients will present with splotchy skin in affected areas; skin in severe cases will be hardened, blanched and may appear dead. Protect affected areas from further cold or trauma. Place 2x2 dressings between fingers or toes, and wrap affected extremities in dry, sterile bulky dressings. Do not rub affected areas or attempt to rewarm.
COLD INJURIES (SEVERE HYPOTHERMIA)
Litter patient presents as unconscious, responding only to painful stimuli, extremely hypotensive with slow, weak pulse and slow respirations (8-10 per minute). Skin is pale and cold to the touch. Maintain airway with oropharyngeal airway or ET intubation. Nasogastric tube and Foley catheterization. Place IV, using warmed fluids if available. Wrap in blankets or sleeping bag.
HEAT STROKE
Litter patient presents comatose and responding only to pain, severely hypotensive with tachycardia, and shallow, rapid respirations. Body temperature is more than 105° F. Place two IVs, a Foley catheter, and an oral airway or ET tube. Cool with chemical cold packs or any other means available. Provide high-flow oxygen via nonrebreather mask.
NEAR DROWNING
Litter patient presents in stuperous condition, with rapid, irregular heartbeat, mild hypotension, and rapid shallow spontaneous respiration. Temperature is normal. CPR was initiated in the field. Provide oxygen by nonrebreather mask and insert IV. Dry and warm if patient is still wet.
SNAKE BITES
Patient is ambulatory with assistance, with bite on extremity. If not done in the field, clean and dress wound and place constrictive bands above and below the bite. Splint extremity and mark bite site to watch for swelling. Watch vital signs for indication of shock, and provide high-flow oxygen via nonrebreather mask if necessary.
INSECT BITE (ANAPHYLAXIS)
Ambulatory patient presents with rapid, shallow, and labored breathing, rapid heart rate and hypotension, and apprehension. Place IV and manage airway. Provide SQ epinephrine and oral or IV diphenhydramine, and, if available, albuterol inhalant. Provide oxygen via nonrebreather mask.
EYE INJURIES
Ambulatory patient presents with isolated eye injury from debris (laceration or abrasion) or directed energy source (laser). Minimal or no hemorrhage. Vital signs are stable. Place protective eye shield as needed, without applying pressure to the eye. Pain medications as needed.
AMPUTATIONS
Litter patient presents with grossly mangled or missing extremity or limb. Moderate to severe hemorrhage, depending on the amount of the limb missing or damaged. Vital signs reveal moderate to severe shock secondary to blood loss. If not done by field medic, control hemorrhage with tourniquet (if partial limb remains) and/or apply field dressing with fluffed gauze over stump. Otherwise, re-evaluate tourniquet and reinforce dressings. Start or maintain IV; start second IV in those with most severe bleeding. Pain medications as needed.
TOXIC INHALATION
Litter patient presents with tachycardia, slight hypotension, and tachypnea with or without wheezes or stridor. Start or maintain IV fluids. Intubate and provide oxygen. Pain medications (morphine) as needed.
ACUTE ABDOMEN
Patient presents with regionalized pain and tenderness in abdomen or groin, and possibly the scrotum, associated nausea and/or vomiting, and, in most cases, an elevated temperature. Pain may have been present for days, with no associated injury. In the case of inguinal hernia, a bulge may present in the lower abdomen. Vital signs are otherwise stable. Establish IVs in 70% and nasogastric tubes in those with vomiting and fever.
REGIONAL DISEASES
Ambulatory patient presents complaining of severe headache or diarrhea, accompanied by elevated temperature, mild hypotension, chills and shakes, or altered mental status. Evaluate and treat symptoms.
Establish IV as needed.
COMBAT STRESS
Ambulatory patient presents with signs and symptoms of severe stress reaction, including anxiety, depression, sleepless, conversion disorder, or dissociative behavior. Evaluate patient and assess for risk of harm to self or others. Restrain as necessary.
RESPIRATORY DISEASE
Patient presents with complaints of difficulty breathing, with moderate to severe wheezing. Vital signs are stable. Patient is alert and oriented, but may be apprehensive. Patient may have history of asthma, but meds used in the past are not effective at controlling symptoms. Start IV, place on oxygen via nonrebreather mask. Albuterol inhaler as needed. Epinephrine in 10%.
ISCHEMIC CHEST PAIN
Patient presents with complaint of severe, crushing chest pains located in the center of the chest radiating to either arm and shoulder, shortness of breath and palpitations, and nausea and diaphoresis. Blood pressure around 160/110 and tachy pulse around 115. Start or maintain IV, give ASA, high-flow oxygen by nonrebreather mask, morphine and sublingual or spray nitroglycerine. Attach to monitor if available.
